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 Few mode fiber (FMF) supports 
more than one mode. 
  Fiber Bragg gratings (FBGs) 
inscribed in few mode fiber exhibits 
more than one Bragg wavelength 
corresponding to the each mode. 
 These wavelengths can be utilized 
for multi-parameter sensing. 
Introduction and Sensor Fabrication 
 
 The FBGs are preferable for multi-parameter sensing in chemical and biomedical 
applications due to; 
 lightweight, 
 compactness, and easy integration. 
 FBG comprises of a periodic refractive index modulation in the core of an optical 
fiber [1] and can be achieved through UV inscription using KrF excimer laser and 
phase mask technique. 
 Many researchers have proposed different devices for simultaneous sensing [2-10]. 
 Chemical etching has been carried out after FM-FBG inscription for 
discriminative/multi-parameter sensing. 
Figure:   The   reflection   spectrum   of FM-FBG 
provided  with theoretical estimation of the 
Bragg wavelengths of the corresponding modes 
Objectives: 
 
 To fabricate the fiber Bragg gratings 
inside the few mode fiber. 
 To       investigate the modal 
sensitivities of the sensor by 
chemical etching. 
 To develop the few mode grating 
sensor for multi-parameter sensing 
such as refractive index (n) and 

























Figure: Chemical etching of FM-FBG 
(a)before etching (b) after etching 
(c) schematic of cladless sensor. 
 
 
 The     relationship     between Bragg 
wavelength (λv), and effective index 
(neff,v)of each transverse mode (LPv)  is 
given by 𝜆𝜆𝑣𝑣 = 2𝑛𝑛𝑒𝑒𝑒𝑒𝑒𝑒,𝑣𝑣Λ 
where Λ is the grating period and 
𝑣𝑣 ε { 01,11,02}. 
 The wavelength spacing between 𝜆𝜆01 and 
𝜆𝜆11 , denoted as Δλ decreases with 
increasing cladless fiber radius. 
 The proposed sensor has been 
characterized with sodium chloride 
(NaCl(aq)) solutions with concentrations 
range from 0 to 32 g/100ml with  











Figure: The relationship between wavelength 











Figure: Packaging of multi-parameter sensor prototype . 
 
Figure: Experimental results with the corresponding modal sensitivities 
for RI and temperature 
 Experimental results shows that the fabricated sensing device has the RI 
sensitivities as 1.183 nm/RIU and 4.816 nm/RIU and temperature sensitivities 
as9.62 ± 0.08 pm/°C and 9.52 ± 0.13 pm/°C for both λ01 and λ11, respectively. 
 With the assistance of 3×3 characteristic matrix, discrimination measurements of 
temperature and RI has been demonstrated. 
 The final device output has been characterized through the following equation. 
𝑇𝑇   ℃   = 𝑇𝑇0 + ∆𝑇𝑇 for T0 = 22 oC 
𝑛𝑛  = 𝑛𝑛0 + ∆𝑛𝑛 for 𝑛𝑛0 = 1.3159 RIU 
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